Do adenosinergic substrates mediate methylxanthine effects upon reinforcement thresholds for electrical brain stimulation in the rat?
Caffeine and other methylxanthines elevate reinforcement threshold for electrical brain stimulation with an order of potency suggesting that the effect is mediated by antagonism of adenosine A2 receptors. The purpose of this study was to evaluate further the possible mechanism by which caffeine and other methylxanthines elevate reinforcement thresholds for ICSS. Drugs known to affect adenosinergic transmission in predictable ways, adenosine receptor agonists and antagonists and benzodiazepine agonists and inverse agonists, were tested to determine their effect upon reinforcement threshold. Both the selective A1 adenosine agonist, R(-)-PIA, and the non-selective A1/A2 adenosine agonist NECA failed to alter reinforcement thresholds, as did CGS 15943, a potent non-xanthine non-selective adenosine receptor antagonist. Chlordiazepoxide, a benzodiazepine agonist, lowered reinforcement thresholds and FG 7142, a benzodiazepine inverse agonist, elevated reinforcement thresholds, perhaps corresponding to their anxiolytic and anxiogenic subjective effects in humans. However, another benzodiazepine agonist, midazolam and another inverse agonist, beta-CCE, did not alter reinforcement thresholds. These results fail to support a general role for adenosinergic systems in the threshold-elevating effect of methylxanthines.